I appreciate and commend Dr Schmidt's succinct review 1 of the physiology underlying cardiac filling and output. He accurately observes that IVC distention has a strong correlation with FR. He neglects to mention, however, that IVC distention is found in such rare circumstances, it could never serve as the primary guide to fluid resuscitation unless we heavily sedated, paralyzed, and overinflated our intubated patients, an approach violating some of the most beneficial patient care practices we know of today (ie, low-tidal volume ventilation, avoiding delirium, increasing mobility). 2 Thus, the debate rests almost entirely on the predictive merits of the most common respirophasic IVC variation encountered, which is IVC collapse.
Several of Dr Schmidt's physiologic observations 1 on IVC collapse were identical to those I cited in arguing against its utility to guide fluid resuscitation: (1) that IVC collapse results from spontaneous respiratory effort; and (2) that the magnitude of IVC collapse is almost entirely conditioned by the magnitude of respiratory effort and the level of right atrial pressure. This scenario is precisely the crux of my argument: the amount of IVC collapse (which Dr Schmidt provided instruction in measuring) provides no guidance to answering fluid needs given that: (1) the depth of respiratory effort is a physiologic parameter clearly independent of fluid status; and (2) "right-sided" pressures have been proven to have little utility in predicting FR. I again want to emphasize that the erroneous equating of low right atrial pressure (ie, small IVC) with hypovolemia will persist unless we understand that low right atrial pressure in patients with shock most commonly results from vasoplegia and hypercontractile heart function, two physiologic processes that only incompletely respond to fluid. The frequent "incomplete responses" encountered in low right atrial pressure is precisely why a better guide to fluid decisions is needed.
The aforementioned physiology strongly brings into question Dr Schmidt's statement that "DIVC during spontaneous breathing predicts FR (diagnostic OR, 13.2)." 1 To be fair, Dr Schmidt admits that this predictive ability is less than in passively ventilated patients and that spontaneously breathing patients is DIVC's weakest link.
Given the conflicting nature of these statements, a more specific analysis of the cited evidence is warranted.
The OR for FR of 13.2 was taken from a study published in 2014 by Zhang et al. 3 Unfortunately, this "metaanalysis" contains too many limitations to be useful:
(1) only a single study of IVC collapse in spontaneously breathing patients was used to calculate the OR (the study by Muller et al, 4 in which 40% of patients were in shock from clinically overt hypovolemic insults);
(2) one "negative" study of IVC collapse by Brun et al 5 was excluded after being mischaracterized as not having studied spontaneously breathing patients; (3) another "negative" study by Corl et al 6 was excluded due to incomplete data for meta-analysis; and (4) it was published prior to publication of three more of the largest "negative" studies on IVC collapse. [7] [8] [9] The more current summary from Table 1 in my Counterpoint 10 far better demonstrates its actual poor predictability.
In summary, based on the near complete lack of supportive physiology, experimental evidence, or clinical data demonstrating the ability of IVC collapse to reliably predict fluid needs in the critically ill, IVC ultrasound should not serve as the primary guide to fluid resuscitation.
